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Ethylene C2H4 (CH2 = CH2) is a colorless flammable gas with a faint odor when pure , it is 
the simplest alkene hydrocarbons with carbon – carbon double bonds . 
Ethylene is the raw material used in the manufacture of polymers such as polyethylene (PE) 
polyethylene terephthalate (PET), polyvinyl chloride (PVC) and polystyrene (PS) as well as 
fibers and other organic chemicals. These products are used in a wide variety of industrial and 
consumer markets such as the packaging, transportation, electrical/electronic, textile and 
construction industries as well as consumer chemicals, coatings , adhesives. and  used in 
agriculture to force the ripening of fruits. 
Ethylene is produced by steam cracking of wide range of hydrocarbons feedstocks . 
In Europe and Asia , Ethylene obtained  mainly from cracking  ( Naphtha , Gasoil ) and 
condensates with the production of propylene , C4 Olefins and aromatics ( pyrolysis of Gasoline)  
But the cracking of Ethane and Propane carried out in the USA , Canada and Middle east . 
There are two types of Cracking  ;-                                                                                              
1 - Steam Cracking  .  
2 - Catalytic Cracking  . 
In our experiments we produce Ethylene gas without using steam which is used in plants by 
adding it to Furnaces to preheat feedstock to 300 ⁰С and dilute it’s flow rate at a ratio of 0.6 kg /1 
kg H.C to prevent the formation of cokes at the cracking zone ,  and at lower temperatures than in 
Plants which demand temperatures at 800 ⁰C - 1000 ⁰C . 
The experiments achieved by using Aerosol Nano Catalyst Vibrating Bed Reactor ( 
ANCVB ) .1.1. Description of the experimental setup. 
The catalytic cracking conditions AnCVB conducted on a laboratory setup shown in 
 
Fig. 1.1 The laboratory setup for the study of cracking of naphtha aerosol technology nano 
catalysis. 
1 - Syringe Dispenser; 2 - the oven; 3- thermo wall ; 4 – vibrating device ; 5 - reactor; 6 - 
metal filter; 7 - water cooler; 8 - receiver liquid fraction; 9 a point sampling for analysis; 10 - 
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cracking gas scrubber; 11 – thermocouple ; 12 – control block for the frequency of vibration and 
temperature; 13 - oven; 14 - container with water; 15 - a receiver gas phase. 
  
The volume of the reactor 100 mls , we add 50 mls of glass balls with 2 gm (Na X ) catalyst 
to the reactor , then we prepare the catalyst by heating to 600 c⁰ , the vibration with air flow 
should be applied to the process to prevent adhesion of glass balls which may happens at 
temperature > 300 c⁰ if the glass balls without catalyst and at 450 c⁰ and more with the catalyst 
,therefore ,we should cool the catalyst ,300 c⁰   then we must sift the catalyst and glass balls then 
weigh the catalyst and repeat the same steps every time after heating till we get last 3 
approximate weight of catalyst . 
The experiments have done at different temperatures of 300 , 350 ,400 , 450 , 500 , 550 , 
600 c⁰ with      a constant  volume of Naphtha ( 20 mls ) at speed of 240 mm/hr  which equals 
flowrate of  0.85 ml/min . 
Also , we used different  vibrations at  3 , 4 , 5 , 6 , 7 HZ for each selected temperature. 
The process starts by feeding the Naphtha to the reactor at the selected temperature and 
vibration , the reaction will takes place in the reactor  and the pyrolysis fractions of Naphtha will 
pass through a condenser , the condensate will be collected in a flask and the gas collected in a 
bottle immersed in a bath of water , the time of the process starts by feeding naphtha and finishes 
when the syringe is empty and should be registered , regarding the mass and volume of the 
condensate should be measured and recorded with the volume of gas that we gained as shown 
below in the table 1.1. 
 
Date of 
experiment 
Vibration     
( HZ ) 
Volume of gas     
( ml ) 
Volume of 
liquid   ( ml ) 
Mass of liquid 
(gm) 
23/11/2015 3 1500 13 9.73 
23/11/2015 4 1300 13.5 10.24 
24/11/2015 5 1100 14 10.30 
24/11/2015 6 1350 13 8.87 
27/11/2015 7 2300 11 8.52 
              
The samples of gas and condensate should be taken to Gas Chromatograph Laboratory for 
analyzing them, then we calculate the results for Heat and Mass balances . 
For example ,in mass balance we calculate the mass of pyrolysis gas components 
H2,CH4,C2H6,C2H4 and other gaseous hydrocarbons to c4 and add it to the mass of condensate 
(the sum ⁄ mass of raw material) × 100…  
The error  %  of mass balance should be maximum less than 10% . 
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Пеноматериалы — лёгкие газонаполненные материалы ячеистого строения, 
напоминающие по структуре затвердевшую пену. Изготовляются из полимеров, резин, 
стекла, керамики, алюминия и других веществ. Пеноматериалы  получают путём 
